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Community-Acquired Pneumonia in Adults
DARRYL Y. SUE, MD, Torrance, California

Although the frequency of community-acquired pneumonia caused by Streptococcus pneumoniae con-

tinues to be high, studies show that Mycoplasma pneumoniae, Chiamydia pneumoniae, or Legionella
pneumophila are the etiologic agents in 20% to 40% of community-acquired pneumonia in adults. The
clinical presentation of pneumonia caused by these organisms may be indistinguishable from pneu-

monia due to S pneumoniae. Separation of cases of pneumonia due to S pneumoniae as typical and that
caused by M pneumoniae, C pneumoniae, or L pneumophila as atypical is unwarranted and unhelpful in
planning therapy. As many as 35% to 50% of patients do not have an etiologic agent identified.
Community-acquired pneumonia can have high morbidity and mortality in patients who are older,
have underlying lung disease, diabetes mellitus, or other comorbid conditions, or who have
decreased immune function regardless of the specific etiologic agent. In choosing appropriate empir-
ic antimicrobial therapy in hosts who are not immunocompromised, erythromycin and other
macrolide antibiotics have the advantage of being effective against a wide range of pathogens likely
to be encountered, including S pneumoniae, M pneumoniae, and L pneumophila, and of having some
benefit against C pneumoniae. In other patients, the selection of antibiotic therapy can be based on

age, clinical suspicion, epidemiologic data, and laboratory test results. Antimicrobial therapy can be
directed at specific organisms when and if they are identified.
(Sue DY: Community-acquired pneumonia in adults. West J Med 1994; 161:383-389)

Pneumonia continues to be a common respiratory tract
disease affecting all age groups.'`3 Despite the recent

emphasis on the increasing frequency of tuberculosis, the
importance of pneumonia in immunocompromised
patients, and the high morbidity and mortality of hospital-
acquired nosocomial pneumonia, community-acquired
pneumonia remains an important problem both in patients
who are otherwise healthy and in those who have under-
lying long-term respiratory or other diseases. The pres-
ence of newly described pathogens, a better understanding
of the clinical presentation of pneumonia, new diagnostic
methods, and changes in treatment recommendations
make community-acquired pneumonia a continually
evolving topic.'`3 In particular, it is now apparent that clin-
ical presentations of pneumonia due to Streptococcus
pneumoniae and pneumonias caused by Mycoplasma
pneumoniae, Chlamydia pneumoniae, Legionella pneu-
mophila, viruses, or other agents cannot always be distin-
guished.' This finding casts doubt on a physician's ability
to separate "typical" pneumonia from "atypical" pneumo-
nia and thereby reliably use clinical features to guide the
choice of diagnostic tests and initial therapy.

Pathogens and Epidemiology of
Community-Acquired Pneumonia

In retrospective reviews, the precise agent responsible
for pneumonia is unknown or uncertain in as many as

50% of patients, even with appropriate diagnostic stud-
ies.'-'4 Because treatment is often started and continued
without knowledge of the actual pathogen, an epidemio-
logic approach may be helpful.

It is generally accepted that the cause of community-
acquired pneumonia is different in recent studies com-
pared with earlier studies. The following are possible
reasons:

* An increasing proportion of ambulatory patients
have some degree of decreased immune function that
may be a factor.

* A number of new microorganisms causing pneu-
monia have been recently described, and methods for
identifying these agents have become available in the
clinical laboratory.

* Frequent administration of antibiotics early in the
course of disease, and before diagnostic studies are
obtained, may contribute to a higher proportion of cases
of pneumonia that have no identifiable pathogen.

These factors may explain why many types of
microorganisms have been implicated in pneumonia and
why in a great number of cases an etiologic agent is not
identified. In one study of community-acquired pneumo-
nia in adults, about 70% of whom had an underlying med-
ical condition, a definitive or presumptive cause was
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found in only 67%.' The two most common pathogens
identified were S pneumoniae (pneumococcus, 15.3%)
and Hemophilus influenzae (10.9%). Fewer but about an

equal number of cases were identified as being caused by
Legionella species, Cpneumoniae, and aerobic gram-neg-
ative bacilli. Mycoplasma pneumoniae was uncommon in
this study group, as were viruses, staphylococci, and oth-
ers. This study group, although representative of adult
patients, may have had a high proportion of patients with
chronic obstructive pulmonary disease, alcohol abuse, a

malignant neoplasm, diabetes mellitus, or other chronic
conditions that may alter the types of organisms associat-
ed with pneumonia. For example, preexisting disease was
seen in as many as 75% of those in whom pneumococcal
pneumonia developed as opposed to a much lower fre-
quency of preceding disease in patients with M pneumo-
niae. Furthermore, about a third of the study group was

immunocompromised from infection with the human
immunodeficiency virus (HIV) or from other causes.

Another series included 154 episodes of community-
acquired pneumonia in veterans, of whom only 79 had
an etiologic diagnosis.4 Of these, 13 had L pneumophila
or Legionella micdadei, 12 had gram-negative enteric
bacilli, and 8 had S pneumoniae. Among others, a diag-
nosis of pneumonia from C pneumoniae was made in 8
patients, and M pneumoniae was thought to be the etio-
logic agent in 3 patients. In another series with fewer
patients having underlying diseases, the three agents
(other than viruses and tuberculosis) that most often
caused nonpneumococcal community-acquired pneu-
monia were M pneumoniae, Legionella species, and C
pneumoniae.'

An identified nonviral organism associated with
pneumonia and considered to have features different
from lobar pneumococcal pneumonia-that is, atypical
pneumonia-wasMpneumoniae, identified and isolated
in the 1960s. These organisms are free-living bacteria
that lack a cell wall but that can be grown using appro-
priate culture media. Mycoplasma pneumoniae is
responsible for 15% to 35% of cases of pneumonia in
outpatients, occurring in patients with and without
underlying disease. Although usually associated with a

healthy younger group of patients who are often con-

fined in close quarters such as a family unit, military
base, or dormitory, pneumonia from Mpneumoniae is an
important disease in older persons in whom severe pneu-
monia requiring a hospital stay may be seen.7'

The epidemic of legionnaires' disease seen in
Philadelphia, Pennsylvania, in 1976 triggered an intense
effort that resulted in the identification of the responsible
pathogen, Legionella pneumophila. These aerobic gram-

negative bacilli were subsequently found to have been a

causative agent in a number of previously undiagnosed

cases of pneumonia. Since then, some 20 other
Legionella species have been associated with pneumonia.
These organisms are responsible for both episodic and
epidemic outbreaks in the community and in hospitalized
patients. Outbreaks have often been associated with con-
tamination of the hot water supply; person-to-person
spread does not occur. Among cases of community-
acquired pneumonia, Legionella species is the causative
organism in 1% to 15%, and patients frequently are older
and have a history of cigarette smoking.9"0

Chlamydia pneumoniae was identified only within
the past decade, and the name "TWAR," taken from
identification labels of initial laboratory isolates, is still
occasionally used.""2 Chlamydia trachomatis and
Chlamydia psittaci are the other known species of this
genus, which are obligate intracellular organisms that
can be seen by using electron microscopy. These organ-
isms use the cellular apparatus of infected cells for ener-
gy production and replication. Chlamydia pneumoniae
is responsible for about 6% to 12% of cases of adult
community-acquired pneumonia, sometimes occurring
sporadically and sometimes in epidemics."' Outbreaks
among military personnel and college students support
the notion that close contact with infected persons is a
risk factor. Infection with C pneumoniae may be cycli-
cal, with four-year cycles of increased infection rates
having been demonstrated from serologic testing.

Gram-negative aerobic bacilli and staphylococci are
other bacterial pathogens that cause pneumonia more
frequently in certain patient groups. These organisms are
infrequent colonizers of the upper respiratory tract in
healthy persons, but increase in number in those requir-
ing increasing supportive and medical care. Thus,
although in-hospital patients frequently have gram-neg-
ative rods found in the oropharynx, as many as 42% of
ambulatory patients in a health care facility also may be
colonized by these organisms."' Pneumonia in nursing
home patients, although acquired in the "community," is
more often due to these bacteria than may be suspected.

Hemophilus influenzae pneumonia is seen with
increased frequency in patients with chronic obstructive
pulmonary disease, alcoholism, smoking, and HIV infec-
tion. In particular, H influenzae type b is most often asso-
ciated with pneumonia. Although other serotypes and
nontypable Hemophilus species are more often colonizers
or involved with upper respiratory tract infections, these
may also cause lower respiratory tract infection. In
patients with chronic lung disease and recently in
immunocompromised patients, Moraxella (Branhamella)
catarrhalis has been reported as a cause of pneumonia.

Viruses remain important and are probably under-
identified etiologic agents in community-acquired pneu-
monia. Although adenovirus may infect young adults,
especially military recruits, pneumonia due to this agent
is usually mild and self-limited. Varicella-zoster virus is
associated with severe pneumonia in adults, but diagnosis
is usually not a problem. Influenza virus is the most
important cause of epidemic viral pneumonia, with
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important implications for immunization in the most sus-
ceptible populations-older patients and those with long-
term disease. Influenza can be mild or severe enough to
result in death from respiratory failure; often bacterial
superinfection is considered to be a factor. A diagnosis of
influenza is usually made in conjunction with a known
community spread of influenza virus. Consideration is
particularly important because of the possible beneficial
response from amantadine hydrochloride if given very
early for influenza type A. Cytomegalovirus is an impor-
tant pathogen in immunocompromised patients, especial-
ly those receiving immunosuppression following solid
organ and bone marrow transplantation.

Mycobacterium tuberculosis must at least be consid-
ered in all patients with community-acquired pneumo-
nia. Although risk factors and clinical presentation are
important in assessing the likelihood of mycobacterial
infection, tuberculosis in persons heretofore considered
"low risk" is reported with increasing frequency.
Therefore, any clinical suspicion of tuberculosis should
be pursued. In appropriate geographical areas, fungal
pneumonia caused by Coccidioides and Histoplasma
organisms are important causes of community-acquired
pneumonia.

Tuberculosis, fungal pneumonia-especially endem-
ic mycoses such as Coccidioides and Histoplasma
species, and Aspergillus and Cryptococcus organisms-
and Pneumocystis carinii should be considered possible
etiologic agents of pneumonia in HIV-infected patients.
Although these pathogens are considered highly likely
and, therefore, are appropriately sought in those with
known HIV infection, patients with undiagnosed HIV
may present with infection with one of these organisms.

Community-Acquired Pneumonia-
Typical Versus Atypical

In view of the many possible pathogenic organisms
responsible for community-acquired pneumonias, it
would be important to identify and initiate therapy for
the most likely etiologic agents. This concept has long
been responsible for dividing community-acquired
pneumonias into typical and atypical presentations.

Clinical features of typical pneumonia are often equat-
ed with the common clinical presentation of pneumonia
caused by Streptococcus pneumoniae (pneumococcus).
This presentation is characterized by the onset of produc-
tive cough with purulent green, yellow, or rust-colored
sputum, fever, chills, pleuritic chest pain, leukocytosis,
and lobar consolidation on chest radiograph. Patients
often have underlying medical problems. Hypotension,
mental status changes, lethargy, confusion, and disorien-
tation may be other manifestations. Pneumococcal pneu-
monia is associated with severe disease and is a leading
cause of death in older persons and those with immune
systems that are inadequate.

Atypical pneumonia usually consists of the gradual
onset of an irritating, nonproductive cough, occasional
scanty sputum, myalgias and arthralgias, upper respira-
tory tract symptoms, and a lack of consolidation on chest

radiographs. Patients less often have underlying medical
conditions, mental status changes, or hypotension. In the
past, atypical pneumonias usually have been associated
with Mycoplasma species, but more recently Cpneumo-
niae and other causes have been found. Although there
may be distinguishing features such as hyponatremia,
diarrhea, abnormal liver function test results, and high
fever in pneumonia caused by L pneumophila, these
patients are also considered to have features of atypical
pneumonia. Atypical pneumonias have generally been
regarded as having a milder course and a better outcome.

Studies have shown, however, that the clinical and
radiographic features of pneumonia caused by organ-
isms associated with atypical pneumonia are indistin-
guishable from pneumonia caused by S pneumoniae
(typical pneumonia). In a study of 359 patients with
community-acquired pneumonias, a comparison was
done of 55 patients with S pneumoniae, 39 with H
influenzae, 24 with L pneumophila, and 22 with Cpneu-
moniae, and no significant differences were found
between the clinical features or underlying conditions.'
For example, sputum production occurred in 74% of
those with pneumococcus but in 75% of those with L
pneumophila and 62% of those with C pneumoniae as
causes of pneumonia. Such features as a "viral-like" pro-
drome, chills, consolidation, and changes in mental sta-
tus did not distinguish patients with these disorders. This
study was limited in that only five patients were found to
have M pneumoniae, and they were not included in this
comparison. The investigators concluded that pneumo-
nias due to Chlamydia and Legionella species did not
show sufficient atypical features to distinguish them
from pneumococcal or H pneumoniae pneumonia.

Several studies have not supported the concept that
pneumonias caused by the organisms associated with
atypical pneumonia are less severe. For example, in one
study it was found that the patients with severe commu-
nity-acquired pneumonia-defined as those requiring
admission to hospital for respiratory failure, altered
mental status, hypotension, multilobar disease, or pleur-
al effusions-included 7 patients with L pneumophila
among a total of 67 patients, compared with 11 with
pneumococcus.5 In another report, 64 patients with M
pneumoniae required admission to a hospital.7 Clinical
features of these patients' illness were indistinguishable
from those of other causes of pneumonia. Although none
of the patients with Mycoplasma pneumonia died, this
group made up 5% of the patients with pneumonia who
required hospitalization.

Evaluating Cases of Community-
Acquired Pneumonia

The evaluation of a case of suspected community-
acquired pneumonia is directed at establishing a diagnosis
of pneumonia, identifying the etiologic agent, and deter-
mining whether or not the patient needs to be admitted to
a hospital.

Diagnosing community-acquired pneumonia from
the history and the results of a physical examination is
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usually not difficult, although some patients will have
predominant features of upper respiratory tract symp-
toms and nonspecific findings on a chest examination.
Symptoms suggestive of lower respiratory tract involve-
ment include dyspnea and chest pain, but sputum produc-
tion may be evidence of bronchitis rather than pneumonia.
Although, as emphasized previously, pneumonia due to
nonpneumococcal organisms cannot always be distin-
guished from typical pneumonia, the findings of relative
bradycardia with high fever, altered mental status, diar-
rhea, hypophosphatemia, and renal insufficiency
(L pneumophila); pharyngitis, bullous myringitis, arthri-
tis, and skin rashes, including erythema multiforme
(Mpneumoniae); or pharyngitis, conjunctivitis, sinusitis,
lymphadenopathy, and poor clinical response to eryth-
romycin (C pneumoniae) may be helpful. Chills can
occur in patients with pneumococcal pneumonia (58%),
pneumonia from L pneumophila (42%), and pneumonia
due to Cpneumoniae (53%).1

A chest radiograph is helpful in confirming the pres-
ence of community-acquired pneumonia but may not be
needed in every patient. Those at high risk or with
immunocompromise, hypoxemia, severe symptoms, seri-
ous underlying disease, chronic lung disease, heart fail-
ure, or other high risks such as advanced age, as well as
all patients in whom hospital admission is considered,
should have a radiologic examination initially. In young
healthy patients who will be treated as outpatients, a
chest radiograph should be taken if there is poor initial
response to treatment, a suspicion of immunocompro-
mise, severe symptoms, or other unusual features of dis-
ease. The chest radiograph may occasionally be helpful
in distinguishing pneumonia caused by S pneumoniae
from other community-acquired organisms. For example,
only small pleural effusions are usually seen with M
pneumoniae, L pneumophila, and Cpneumoniae; consol-
idation is unusual with M pneumoniae and C pneumoni-
ae; and cavitation is rarely if ever a feature of pneumonia
caused by the atypical agents, but may be seen with L
pneumophila. Chest radiographs should be repeated in
patients admitted to a hospital to follow the rate of reso-
lution. Radiographs should be correlated with clinical
features including fever, arterial blood gas determina-
tions, and other findings. A second chest radiograph to
document resolving pneumonia should be done in those
patients who have an increased risk for lung cancer-
smokers, those older than 40 years, and those with other
risk factors-but complete clearance of the infiltrate may
take longer than two months in some patients. In those
with slow or poor radiographic resolution, further inves-
tigation may be indicated for the presence of chronic
lung disease or malignancy.

Recently a mortality of 21% (14 patients) was found
in a prospective study of 67 patients with severe
community-acquired pneumonia, defined as those having
respiratory failure, septic shock, extrapulmonary septic
complications, altered mental status, multilobar involve-
ment, or cavitation.5 Of 32 patients with an etiologic

diagnosis, 12 (38%) had S pneumoniae, 7 (22%) had L
pneumophila, and 8 (25%) had gram-negative bacilli.
Risks for death included advanced age, the presence of
other severe disease, and septic shock.

Sputum examination and culture are often insensitive
and nonspecific in determining the etiologic agent; there-
fore, these tests should be done selectively in patients
with community-acquired pneumonia. In a recent con-
sensus statement of the American Thoracic Society, the
value of the Gram's stain of sputum was questioned
because of the lack of studies comparing sputum Gram's
stain results and cultures of alveolar material.3 Although
for a healthy young patient, empiric treatment usually is
given based solely on a clinical estimate of the most like-
ly cause, a Gram's stain of sputum-but not culture
because of its poor sensitivity and specificity-can be
helpful in suggesting but not confirming the presence of
S pneumoniae. In those with chronic lung disease,
Gram's stain findings may suggest H influenzae. On the
other hand, the absence of organisms on Gram's stain
supports but does not confirm pneumonia due to L pneu-
mophila, Mpneumoniae, C pneumoniae, or virus.

IfL pneumophila is suspected, direct immunofluores-
cence of sputum is occasionally positive, but this test is
relatively insensitive. The presence of L pneumophila
antigen in the urine can provide rapid evidence of acute
infection, whereas a rise in antibody titer to L pneu-
mophila is helpful only for making a retrospective diag-
nosis. Although serum cold agglutinins may be present in
patients with M pneumoniae (presumptive diagnosis if
present in a titer of 1:64 or higher), these are insensitive
and nonspecific; a fourfold rise in complement fixation
antibody titer measured during and after the resolution of
disease can provide retrospective confirmation of infec-
tion. A diagnosis of pneumonia due to Cpneumoniae can
be made from serologic evidence of a rise in
immunoglobulin M or G levels against Chlamydia
species between the acute and convalescent periods.

Blood cultures should be done in all patients admit-
ted to a hospital with pneumonia. In selected patients,
especially those with decreased immunity, additional
studies may be warranted, including acid-fast stains of
sputum and other specimens, mycobacterial and fungal
cultures, viral cultures and serologic tests, fiberoptic
bronchoscopy, and lung biopsy. Transtracheal aspira-
tion, the insertion of bronchoscopic protected-brush
catheters, bronchoalveolar lavage, or needle aspiration
of the lung should not be done unless there is a need for
a rapid specific diagnosis or a particular indication is
present.

The agent causing community-acquired pneumonia
may not be confined to the lungs. Infection can extend to
the pleural space, resulting in empyema that may require
tube or surgical drainage for appropriate resolution.
Bacteremia may spread to the meninges-S pneumoni-
ae, H influenzae, gram-negative bacilli-heart, joints,
pericardium, and other locations in both immunocompe-
tent and immunodeficient patients.

Pneumonia in Adults-Sue



WJM, October 1994-Vol 161, No. 4

Treatment
Fewer than 10% of young healthy patients with

pneumonia will be ill enough to require admission to a

hospital. The other 90% can be treated successfully as

outpatients. Older patients and those with underlying
diseases will require hospital care in as many as 80% of
cases, however. Considerations for admission to the hos-
pital may include the following'-','7,4:

* The need for careful monitoring for the develop-
ment of signs of respiratory failure or sepsis-underly-
ing lung disease, chronic obstructive lung disease,
hypoxemia, multilobar involvement, hypotension, or

extreme leukocytosis or leukopenia;
* The need for parenteral antibiotics-respiratory

failure, sepsis, pneumonia complicated by abscess or

empyema, or an inability to take oral medications;
* Extrapulmonary complications such as meningitis;
* Severe underlying disease or compromise of the

immune system-diabetes mellitus, liver disease, heart
failure, renal failure, HIV infection, cancer, or cortico-
steroid use; or a previous need for admission to hospital
for community-acquired pneumonia; and

* The presence of predictors of increased mortality
or a complicated course-tachypnea, hypotension, the
need for vasopressors, extrapulmonary infection, altered
mental status, abnormal renal function, cavitation, pleur-
al effusion, anemia, disseminated intravascular coagula-
tion, or coagulopathy.

Patients with severe complications of pneumonia,
such as hemodynamic compromise or respiratory fail-
ure, are best managed in an intensive care unit. A failure
to respond to treatment in a reasonable time-48 to 72
hours as an outpatient-is also an indication for admis-
sion to hospital.

The choice of antibiotic for patients with community-
acquired pneumonia is made using a combination of clin-
ical suspicion, epidemiologic factors, underlying medical
condition, and the results of Gram's staining. The lack of
a proven ability to distinguish pneumococcal pneumonia
from those organisms associated with atypical pneumo-
nia, plus the recognition of the increased importance ofM
pneumoniae, L pneumophila, and C pneumoniae in both
hospitalized and nonhospitalized patients with pneumo-
nia has led to the choice of erythromycin as empiric ther-
apy for many patients with community-acquired pneu-
monia. In the earlier-described study of 359 cases, for
example, 71% of the etiologic agents identified would
likely have been susceptible to erythromycin.'
Erythromycin is effective against S pneumoniae and L
pneumophila (when 1 gram is given 4 times a day) and is
associated with a decreased duration of symptoms in
pneumonia caused by Mycoplasma and Chlamydia
organisms. In patients in whom C pneumoniae as the
cause of pneumonia is strongly suspected, treatment with
tetracycline or doxycycline may be preferred over the use

of erythromycin, but these antibiotics are less effective
against pneumococci and Legionella species. Rifampin

can be used in conjunction with erythromycin for Lpneu-
mophila. Clinical experience with the newer macrolide
antibiotics, clarithromycin and azithromycin, for the
treatment of pneumonia caused by C pneumoniae, M
pneumoniae, and L pneumophila is limited.

Although often chosen for the empiric treatment of
pneumonia, cephalosporins given alone are not usually
the treatment of choice in pneumonia without an identi-
fied cause. Second-generation cephalosporins such as
cefuroxime are effective against S pneumoniae, H
influenzae, and M catarrhalis, but they are not useful in
treating Mycoplasma, Chlamydia, and Legionella
species. Cephalosporins should generally be reserved
for patients with chronic obstructive lung disease, alco-
holism, or other conditions that predispose to pneumo-
nia caused by organisms susceptible to these agents. The
combination of erythromycin plus a second-generation
cephalosporin may be indicated in patients with pneu-
monia for whom broader antibacterial coverage is need-
ed because of advanced age or underlying comorbid
conditions. Of note, the prospective study of 67 patients
described earlier found that mortality was 15% (7 of 47
patients) in those with severe community-acquired
pneumonia when the initial antibiotic regimen included
erythromycin plus tobramycin or cefamandole (second-
generation cephalosporin), but of 19 patients who were
given other regimens, 6 (32%) died.5

A 1993 ad hoc committee of the American Thoracic
Society addressed initial empiric antibiotic therapy for
community-acquired pneumonia and made similar rec-
ommendations.3 They recommended that outpatients
younger than 60 years without other medical problems-
including the risk of HIV-be given erythromycin or
tetracycline as initial empiric treatment. For these
patients, the likelihood that the pneumonia was caused by
an organism susceptible to these antibiotics was consid-
ered high. For outpatients older than 60 years or who have
other medical conditions, it was recommended they be
given a second-generation cephalosporin or the combina-
tion of trimethoprim and sulfamethoxazole or a ,3-lactam
antibiotic plus P-lactamase inhibitor such as the combina-
tions of ampicillin sodium and sulbactam sodium or
amoxicillin and clavulanate potassium, and each of these
regimens should have erythromycin added if there is a
sufficient suspicion of L pneumophila. The recommenda-
tions for those with pneumonia severe enough to be
admitted to a hospital reflect a greater concern for gram-
negative organisms, as second- or third-generation
cephalosporins or a f-lactam-1-lactamase inhibitor is
recommended with or without erythromycin. In patients
admitted to a hospital with community-acquired pneumo-
nia in whom broad empiric coverage is essential, the
American Thoracic Society committee recommended
both a macrolide (erythromycin) and a third-generation
cephalosporin with activity against gram-negative bacilli,
especially one with anti-Pseudomonas activity, such as
ceftazidime.

The duration of treatment with antibiotics depends
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on a patient's clinical response; specific recommenda-
tions cannot be made. Intravenous antibiotics should be
given to patients admitted to hospital with serious dis-
ease, especially those with bacteremia, extrapulmonary
manifestations, sepsis, respiratory failure, or immuno-
compromised conditions. If there is an adequate clinical
response, including decreased fever and leukocytosis,
improvement in the chest radiograph, and resolution of
the factors defining severe pneumonia, the regimen can
be switched to an appropriate oral antibiotic after three
to six days to complete a two- to three-week course. In
those treated on an outpatient basis who do not have fea-
tures of pneumonia that necessitate hospitalization, oral
antibiotics can be given for the entire treatment course
with careful follow-up to ensure that symptoms resolve
appropriately. The total duration of treatment should be
tailored to a patient's clinical condition, especially the
presence of underlying long-term illness and the capaci-
ty of the immune system.

If and when a specific pathogen is identified and the
clinical course is consistent with this finding, directed
therapy can then be given. Patients with proven S pneu-
moniae pneumonia are almost always treated effectively
with intravenous penicillin G or, if clinical manifesta-
tions are less severe, oral penicillin V. Despite isolated
reports, antibiotic-resistant S pneumoniae has been con-
sidered rare in the United States. For example, in data
reported to the Centers for Disease Control from 1979 to
1987, about 5% to 10% of S pneumoniae isolates were
resistant to penicillin (minimum inhibitory concentration
[MIC] 2 0.1 Igg per ml) and only 0.3% were resistant to
erythromycin,'" although rates of antibiotic resistance
were reported higher in some regions of the country, such
as Alaska and the southwestern states. On the other hand,
isolates in parts of Europe and in South Africa are fre-
quently resistant to penicillin and other antibiotics, with
as many as 50% to 70% of isolates showing relative or
high penicillin resistance. Much of the attention to
antibiotic-resistant S pneumoniae has been focused on
meningitis because of the need to achieve antibiotic lev-
els in the cerebrospinal fluid that exceed the increased
MIC of the resistant organisms."6 The importance of
antibiotic-resistant Spneumoniae in adults with pneumo-
nia remains uncertain. A study in Spain of adults with
bacteremic penicillin-resistant S pneumoniae pneumonia
found an increased association with the presence of
underlying diseases (malignancy, liver disease, alco-
holism), recent antibiotic use (65% within 3 months),
recent hospitalization, an episode of pneumonia within
the past year, and greater clinical severity compared with
patients with nonpenicillin-resistant Spneumoniae infec-
tion."7 Mortality was also significantly higher. In patients
with intermediate resistance to penicillin (MIC 0.12 to
2.0 ,ug per ml), treatment with high-dose penicillin
appeared to be successful, but those with more highly
resistant organisms responded poorly. The ideal treat-
ment of adults with pneumonia caused by known or sus-
pected antibiotic-resistant Spneumoniae has not yet been

defined."6 One approach to S pneumoniae pneumonia in
the United States would be to look for antibiotic-resistant
organisms if there is a high community or hospital preva-
lence of resistance, if the patient has received antibiotics
within the past three months, if pneumonia is clinically
severe, or if meningitis is suspected. In these patients,
therapy with either higher doses of penicillin (2 to 4 mil-
lion units every 4 to 6 hours) or vancomycin hydrochlo-
ride can be started until susceptibility results become
available."6

Some strains ofH influenzae produce ,3-lactamase, so
that second- and third-generation cephalosporins or drugs
such as amoxicillin-clavulanate should be given when
pneumonia is caused or suspected to be caused by these
organisms. j-Lactamase production is commonly found
with M catarrhalis infection; treatment generally is with
amoxicillin-clavulanate, trimethoprim-sulfamethoxazole,
or third-generation cephalosporins.

Prevention
Physicians have long been aware of the continued

high mortality or severe complications from S pneumoni-
ae pneumonia in certain subgroups of patients despite
prompt and correct antibiotic therapy. Pneumococcal
vaccine, intended to immunize against 23 serotypes of S
pneumoniae, has been shown to be effective in 50% to
60% of patients in preventing pneumonias caused by
these organisms. Moreover, these 23 serotypes include
approximately 80% to 85% of the Spneumoniae causing
severe pneumonia with bacteremia or central nervous
system involvement.

Pneumococcal vaccination is currently recommended
for all patients older than 65 years and for selected sub-
groups. These subgroups include patients with some
degree of immunosuppression, such as those with func-
tional asplenism, splenectomy, organ transplants, nephrot-
ic syndrome, renal failure, diabetes mellitus, or those
receiving cancer chemotherapy. Others who should
receive vaccination are patients with chronic congestive
heart failure, chronic lung disease, alcoholism, and cir-
rhosis.

Immunization against other organisms that cause
pneumonia is not available. Because pneumonia fre-
quently complicates influenza in older patients and in
patients with chronic illness, however, yearly influenza
vaccination is also recommended for the prevention of
pneumonia.
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